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Executive Summary 

 
This report was created in order to update the Griffy Lake Aquatic Vegetation 
Management Plan (AVMP).  The update serves as a tool to track changes in the 
vegetation community and make the necessary adjustments to the vegetation management 
action plan.  Items covered include an updated problem statement, an update on the 
management history and goals, an update on water body uses, 2007 sampling results and 
discussion, a review of the 2007 vegetation controls, a review of vegetation management 
control options, and updates to the budget and action plans.  The original Griffy Lake 
AVMP was completed in 2004 in response to the discovery of Brazilian elodea (Egeria 
densa).  The goal of the original plan was the elimination of Brazilian elodea. This was 
the first public access lake in Indiana to contain this invasive species, so eradication of 
this species was a priority.  Aquatic Control completed a survey in 2004 and found 
Brazilian elodea at 32.3% of sample sites.  The nuisance exotic species Eurasian 
watermilfoil (Myriophyllum spicatum) and curlyleaf pondweed (Potamogeton crispus) 
were also found to be abundant in Griffy Lake.  The Indiana Department of Natural 
Resources (IDNR) conducted a survey in 2005 that indicated that Brazilian elodea was 
continuing to spread throughout the lake.  IDNR funded a whole lake fluridone treatment 
in 2006 as part of the original plan’s recommendations.  The 2006 treatments 
significantly reduced Brazilian elodea abundance to the point that no rooted Brazilian 
elodea was observed at any point in the 2006 season.  However, Brazilian elodea stems 
were collected during late summer rake sampling.  Due to the presence of these stems, 
and the importance of eradicating this species, an additional whole lake treatment was 
completed in 2007.    
 
On April 10, 2007, IDNR conducted a Tier II survey that included 85 sampling points.  
Brazilian elodea was present at 2.4% of the sites.  Curlyleaf pondweed was the only other 
exotic species collected and it was discovered at 23.5% of sites.  A whole lake fluridone 
treatment, with a goal of maintaining a concentration above 5 ppb for 120 days, was 
initiated on May 1.  Sonar formulations were adjusted in an attempt to overcome the 
dilution caused by potentially heavy spring rains.  Granular Sonar PR (precision release) 
was applied at a rate of 18 ppb while 6 ppb of Sonar AS was also applied.  Regular tests 
were completed to monitor the fluridone concentration.  The heavy spring rains never 
occurred, so fluridone levels remained well above the 5.0 ppb target until July 27.  A 
bump treatment was completed on August 3 in order to maintain the concentration.  The 
final test indicated that 5.3 ppb was present in Griffy Lake 120 days after treatment.  A 
Tier II survey consisting of 100 points was completed on August 21 and no Brazilian 
elodea was detected. 
 
Even though Brazilian elodea was not detected during the summer that does not imply 
that it is officially eradicated.  Future plant management should focus on detection of any 
remaining Brazilian elodea.  This should include Tier II surveys in early May, early July, 
and early September.  Each survey should include a minimum of 100 rake tosses.  The 
estimated cost of completing three surveys with 100 points along with plan update is 
$8,700.  If any Brazilian elodea is detected it should be immediately dealt with in order to 
prevent spread.  If detected in rake sampling, a 5-acre area surrounding the detection site 
should be treated with 150 ppb of Sonar PR.  This area should be sampled again 12 
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weeks after treatment with a minimum of 20 rake tosses along with a visual inspection.  
If needed, the estimated cost of this type of treatment is $30,000.  It is highly unlikely, 
but if Brazilian elodea is detected during the spring sampling in multiple areas or in 
locations greater than 1-acre, then another whole lake treatment should be initiated 
immediately.  Due to the importance placed on the eradication of Brazilian elodea, it is 
recommended that IDNR budget for these actions. 
 
Eurasian watermilfoil and curlyleaf pondweed are two other invasive species that have 
reached nuisance levels in Griffy Lake.  Due to their differences in reproduction it is 
unlikely that Eurasian watermilfoil will be abundant in 2008, but curlyleaf pondweed 
could potentially reach nuisance levels.  Tier II sampling should be adequate to detect 
any areas of Eurasian watermilfoil.  If Eurasian watermilfoil is detected it will likely be 
present at very low levels.  The areas should be quickly treated with granular Renovate 
OTF herbicide (active ingredient: triclopyr).  The estimated cost of this type of treatment 
is difficult to figure due to the likelihood that a reifestation of milfoil would be at a very 
low level.  However, the typical cost treating milfoil with Renovate OTF is roughly 
$600/acre.   
 
Early season treatment of curlyleaf pondweed should be initiated this season with low 
doses of Aquathol K herbicide (active ingredient: endothal).  If initiated, a map detailing 
curlyleaf areas should be completed in early April.  Treatment may be needed for up to 
three consecutive seasons in order to exhaust turion supplies.  Up to 20 acres of curlyleaf 
may require treatment.  The estimated cost of this treatment would be $5,000.  The 
curlyleaf pondweed and potential Eurasian watermilfoil treatments would require funding 
from LARE and/or the City of Bloomington Parks Department.        
 
The past two seasons of treatment have reduced the abundance of native vegetation.  
Chara (Chara spp.) was the only submersed species detected during the summer Tier II 
survey.  Several species of pondweed will likely return next season.  The presence of 
these species should be well documented with the intensive sampling.  If diversity has not 
significantly improved by 2009 steps may be needed in order to re-introduce native 
vegetation.   
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1.0 INTRODUCTION 

This report was created in order to update the Griffy Lake Aquatic Vegetation 
Management Plan.  The plan update was funded by the Indiana Department of Natural 
Resources.  The update serves as a tool to track changes in the vegetation community and 
make the necessary adjustments to the vegetation management action plan.  Items 
covered include an updated problem statement, an update on the management history and 
goals, an update on water body uses, 2007 sampling results, plant sampling discussion, a 
review of the 2007 vegetation controls, a review of vegetation management control 
options, and updates to the budget and action plans.  Once reviewed and approved, the 
update should be included in the original vegetation management plan, following the 
2006 update and prior to the appendix. 
 

2.0 PROBLEM STATEMENT 

Eurasian watermilfoil, Brazilian elodea, and curlyleaf pondweed are the primary nuisance 
submersed aquatic plant species in Griffy Lake.  Curlyleaf pondweed and Eurasian 
watermilfoil are relatively prevalent throughout Indiana and have been present in Griffy 
Lake for at least twenty years.  However, Brazilian elodea is very rare in Indiana.  It was 
first identified in Griffy Lake in 2001, but no action was taken.  Following a 2004 plant 
survey, completed by IDNR district fisheries biologist Dave Kittaka, it was agreed that 
action must be taken to prevent the further spread of this species.  Brazilian elodea has 
been documented in only a few ponds in the southern half of the state.  To our 
knowledge, Griffy Lake is the largest public body of water containing this exotic species 
in Indiana.  Elimination of this species should be the primary goal for the Indiana 
Department of Natural Resources and citizens concerned with the well being of Griffy 
Lake.  If left unchecked, this species could spread to other lakes in Indiana where it may 
displace native vegetation and ruin fisheries due to its ability to form dense monoculture 
plant beds.     

 

3.0 MANAGEMENT HISTORY AND GOALS 

The primary goal of the original plan was the elimination of Brazilian elodea. This was 
the first public access lake in Indiana to contain this invasive species, so eradication of 
this species was a priority.  Aquatic Control completed a survey in 2004 and found 
Brazilian elodea at 32.3% of sample sites.  The nuisance exotic species Eurasian 
watermilfoil and curlyleaf pondweed were also found to be abundant in Griffy Lake.  The 
Indiana Department of Natural Resources (IDNR) conducted a survey in 2005 that 
indicated that Brazilian elodea was continuing to spread throughout the lake.  IDNR 
funded a whole lake fluridone treatment in 2006 as part of the original plan’s 
recommendations.  The 2006 treatments significantly reduced Brazilian elodea 
abundance to the point that no rooted Brazilian elodea was observed at any point in the 
2006 season.  However, Brazilian elodea stems were collected during late summer rake 
sampling.  Due to the presence of these stems, and the importance of eradicating this 
species, an additional whole lake treatment was completed in 2007. 
 

4.0  WATERSHED AND WATER BODY CHARACTERISTICS 

Griffy Lake is a 109-acre reservoir located in Monroe county one mile north of 
Bloomington, Indiana.  The maximum depth of Griffy Lake is 31 feet near the dam and 
the average depth is 10 feet.  Griffy Lake was built in 1924 in order to provide additional 
water supply to the city of Bloomington.  The dam was raised to its present height in 
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1943.  The city of Bloomington no longer uses Griffy Lake as a water supply reservoir.  
Griffy Lake and a large part of the watershed is owned by the city of Bloomington and 
managed by Bloomington Parks and Recreation.  Griffy Lake’s drainage basin 
encompasses 5,037 acres of land including the lake area.  Of this total, approximately 
1,200 acres are owned by the City of Bloomington (Jones et. al., 1984). The watershed is 
drained by Griffy Creek, which has three equally sized branches or forks.  Presently, the 
North Fork watershed is fairly pristine, the Middle Fork is in the first stages of 
urbanization, and the South Fork is rapidly urbanizing (Commonwealth Biomonitoring, 
2000).  Public access, in the form of a boat ramp, is located in the southeast corner or 
upper end of the lake.  This access site is managed by Bloomington Parks and Recreation.  
Boating is limited to electric motors only.  
 

5.0 PRESENT WATER BODY USES  

Griffy Lake and the immediate surroundings are owned by the city of Bloomington and 
managed by the Bloomington Parks and Recreation department.  There are no permanent 
dwellings on the shoreline of Griffy Lake.  Griffy Lake attracts numerous visitors from 
the Bloomington area.  It is a very popular place for boating, fishing, picnicking, hiking, 
and environmental education.  The fishery of Griffy Lake is managed by IDNR (no 
surveys since the original plan).  Griffy Lake and the surrounding watershed have been 
studied for many years by students and faculty from nearby Indiana University.  A great 
deal of focus has been placed on preserving and improving the lake’s watershed.  
Nuisance vegetation has hampered fishing and boating activities especially since the 
establishment of Brazilian elodea.  The area surrounding the boat ramp used to contain 
some of the thickest beds of Brazilian elodea.  This area has accumulated a great deal of 
sediment that has decreased the average depth and provided excellent substrate for the 
propagation of submersed macrophytes.  During summer months, dense beds of Brazilian 
elodea made this area virtually impassable with electric motors and made fishing from 
shore difficult.  A more worrisome aspect of this area was the presence of the public boat 
ramp.  Brazilian elodea can spread simply by removing a fragment and introducing it to a 
new water body.  For this reason, the boat ramp was closed on June 7, 2005.  The public 
boat launch was opened on May 5, 2007, with inspection being required when watercraft 
were removed..  All use restrictions were lifted beginning Memorial Day weekend, 2007.  
The restrictions were lifted since the treatments effectively eliminated any viable 
Brazilian elodea. 

 

 

6.0 SAMPLING RESULTS 

Griffy Lake was officially sampled twice during the 2007 season.  IDNR surveyed the 
lake on April 10 and Aquatic Control on August 21.  The Tier II survey method was used 
on both occasions (IDNR 2007).  However, more sample points were used in the Griffy 
Lake surveys than recommended by the protocol. The number of sample sites was 
increased in order to increase the chances of detecting Brazilian elodea.  In addition to the 
Tier II surveys, visual observations were made during application and fluridone residue 
monitoring.   
 

6.1 Spring Survey 

IDNR completed a Tier II survey on April 10, 2007 (Table 1).  Plants were found 
growing to a maximum depth of 9.5 feet.  Eighty-five sites were sampled and plants were 
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collected at 34 of those locations.  Eight species were collected during the survey of 
which 6 were natives.  Curlyleaf pondweed was the most abundant species occurring at 
23.5% of sample sites (Figure 1).  Chara was collected at 14.1% of sample sites ranking it 
second in abundance.  Sago pondweed, common coontail, creeping water primrose, and 
water stargrass were the only other native species collected and were all found at 
relatively low levels.  Brazilian elodea was collected at two sites and had a rake score of 
1 at both locations.  These sites are illustrated as blue dots in Figure 2.  According to 
IDNR, the fragment collected closest to the boat ramp was nearly leafless with a brittle 
stem.  The fragment collected west of the causeway was approximately 4.0 inches in 
length, brown, and brittle with most of its leaves in tact.   
   

 

 

Table 1.  Griffy Lake, Occurrence and Abundance of Submersed Aquatic Plants, 

April 10, 2007 (Data collected by IDNR). 
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Figure 1.  Griffy Lake, location of curlyleaf pondweed, April 10, 2007. 
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Figure 2.  Griffy Lake, location of Brazilian elodea, April 10, 2007 (Brazilian elodea in blue). 

 

6.2 Reconnaissance Surveys 

A whole lake fluridone treatment was initiated on May 1, 2007.  Informal reconnaissance 
surveys were completed throughout the season in order to monitor the effects of the 
treatment and document any presence of Brazilian elodea.  These surveys were 
completed on seven different occasions during fluridone residue monitoring.  Much like 
2006, Brazilian elodea was never observed rooted or actively growing during the 2007 
season.  In addition, no Brazilian elodea stems or fragments were observed. 
 

6.3 Summer Survey 

Aquatic Control completed a Tier II survey on August 21, 2007.  This survey was 
completed in order to document changes in the plant community caused by the on-going 
whole lake fluridone treatment, locate any remaining Brazilian elodea plants, and to assist 
in planning for the 2008 season.  The number of sample points was increased to 100 in 
order to increase the chances of finding any remaining Brazilian elodea.   
 
Some basic water quality measurements were taken near the Griffy Lake dam.  A Secchi 
measurement was taken and found to be 10.0 feet.  A dissolved oxygen and temperature 
profile was also completed.   The profile found oxygen levels above 5.0 mg/l to a depth 
of 16.0 feet.  Temperatures ranged from 81.5 degree Fahrenheit on the surface to 59.3 
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degrees on the bottom (Figure 3).  It appeared that Griffy Lake was stratified at the time 
of the survey.   
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Figure 3.  Dissolved oxygen and temperature profiles from Griffy Lake, August 8, 2007. 

 

A total of 100 sites were sampled.  Plants were growing to a maximum depth of 13.0 feet.  
Chara was the only species collected and it was found at 28% of the survey sites, 
predominantly in the upper end of the lake.  Chara was most abundant where water depth 
was 5.0 feet or shallower.  Location and density of Chara is illustrated in Figure 4.  
Creeping water primrose, common cattail, swamp rose mallow, and water willow were 
observed during sampling (Table 2).   
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Table 2.  Griffy Lake, Occurrence and Abundance of Aquatic Plants August 21, 

2007. 
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Figure 4.  Griffy Lake, Chara distribution and abundance, August 8, 2007. 

 

6.4 Aquatic Vegetation Sampling Discussion 

The primary goal of the vegetation management plan is the eradication of Brazilian 
elodea.  In order to meet this goal, whole lake fluridone treatments were completed in 
2006 and 2007.  Two fragments of Brazilian elodea were detected by IDNR in the spring 
survey, but none was observed or collected during the summer survey.  The reduction in 
Brazilian elodea abundance is illustrated in Figure 5.    
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Figure 5.  Griffy Lake, Brazilian elodea percent occurrence in the last six surveys (July 2004, July 2005, 

and April 2007 data collected by IDNR). 
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Brazilian elodea was not the only invasive exotic species found during previous 
sampling.  Eurasian watermilfoil was also abundant prior to the fluridone applications.  
This species is very susceptible to fluridone at low rates and was not discovered during 
the August 2006 or 2007 sampling (Figure 6).  However, a small patch of milfoil was 
reported upstream of Griffy Lake in Griffy Creek.  This patch was likely the source of 
fragments that were observed following a heavy storm in 2006.  This patch was treated in 
the summer of 2007. 
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Figure 6.  Griffy Lake, Eurasian watermilfoil percent occurrence in the last six surveys (July 2004, July 

2005, and April 2007 data collected by IDNR). 
 

Curlyleaf pondweed is another invasive exotic species in Griffy Lake.  This plant was 
damaged by the treatment but will likely return next season due to the presence of 
reproductive structures called turions (curlyleaf pondweed turions are not affected by 
herbicide and can remain viable in the bottom sediments for several years).  Curlyleaf 
pondweed was abundant in the spring of 2007 following the 2006 Sonar application 
(Figure 7). 
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Figure 7.  Griffy Lake, curlyleaf pondweed percent occurrence in last six surveys (July 2004, July 2005, 

and April 2007 data collected by IDNR). 
 

From the outset of this treatment it was clear that there would be damage to the native 
plant population due to the need to use high rates of fluridone over extended periods of 
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time.  This reduction is illustrated in Figure 8 which compares the average number of 
species collected per site and Table 3 which compares the percent occurrence of species 
collected in the last six surveys.  There was an increase in Chara percent occurrence 
which may be due to this species colonizing areas that were once occupied by other 
submersed vascular plants.   
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Figure 8.  Griffy Lake, average number of species collected per site in the last six surveys (July 2004, 2005, 

and April 2007 data collected by IDNR). 
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Table 3.  Griffy Lake, percent occurrence of submersed macrophytes in the last six 

surveys.  

 
 

 
One of the main concerns prior to the fluridone treatment was that once the plants were 
removed, Griffy Lake would become turbid due to an increase in nutrient levels.  This did 
not occur.  Secchi measurements taken over the last four years are graphically illustrated 
in Figure 9.  Secchi measurements can be highly variable due to many environmental 
factors, but it appears that there was not a negative trend in water clarity following the 
treatments.   
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Figure 9.  Griffy Lake, Secchi measurements from the last four seasons (July 2004 and July 2005 data 

collected by IDNR, 2006 average calculated from five measurements taken by Aquatic Control on May 1, 
May 11, June 15, July 7, and August 8). 

 

7.0 2007 VEGETATION CONTROL 

In late 2005, IDNR made the decision to complete a whole lake fluridone treatment on 
Griffy Lake.  Aquatic Control Inc. won the bid to complete the treatment.  The goal of the 
treatment was to eradicate Brazilian elodea with the use of fluridone.  In 2006, at least a 6 
ppb concentration was present in Griffy Lake for 180 consecutive days. A few fragments 
of Brazilian elodea were still present at the end of 2006 and beginning of 2007.  It was 
decided that one more season of fluridone treatments would be needed in order to meet 
the eradication goal.  The prescription for the 2007 fluridone treatment was to maintain 
fluridone levels above 5 ppb for 120 days.   
 
The initial application was completed on May 1.  Sonar formulations were adjusted in an 
attempt to overcome the potentially heavy spring rain dilution that occurred in the 2006 
treatment.  The Bloomington Parks Department removed several boards from the 
overflow several weeks in advance in order to lower the lake prior to treatment.  The 
boards were replaced immediately following application.  Granular Sonar PR (precision 
release) was applied at a rate of 18 ppb while 6 ppb of liquid Sonar AS was also applied.  
Sonar PR was applied to strategic locations around the lake (Figure 10).  A gas powered 
spreader was used to apply Sonar PR to the selected areas and dropper hoses were used to 
apply Sonar AS evenly around the shoreline.  An airboat was used in the application in 
order to access shallow water areas.   
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Figure 10.  Griffy Lake, May 1, 2007, Sonar PR treatment areas.   

 
Regular testing of fluridone levels (FasTEST) was completed at 10, 20, 30, 45, 60, 90, 
and 120 days after treatment.  Samples were collected from three locations within the 
lake.  Site 1 was near the boat ramp, site 2 was towards the middle of the lake, and site 3 
was near the overflow (Figure 11).   
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Figure 11.  Griffy Lake FasTEST collection sites. 

 
Compared to 2006, there was very little rain in the spring and summer of 2007, so 
fluridone levels remained higher than expected.  The 10 day tests indicated an average 
concentration of 7.7 ppb of fluridone was present in Griffy Lake.  This was likely 
reflecting the 6 ppb Sonar AS application along with some release from Sonar PR.  The 
May 21 sample indicated a concentration of 19.2 ppb.  Test results were higher than 
expected.  This was likely due to the lack of rainfall since the time of application which 
allowed the fluridone from Sonar AS to remain in the lake along with an increased 
amount of fluridone released from Sonar PR.  The June 4, June 20, and July 5 tests 
indicated a slight drop in levels.  By July 27, tests indicated that fluridone levels had 
reached the 5.0 ppb minimum.  At this time a bump application was scheduled in order to 
maintain concentrations above 5.0 ppb until September 4.  The bump application was 
completed on August 3 with a 4.0 ppb combination of Sonar AS, Sonar PR, and Sonar Q 
(Sonar PR & Q are both granular formulations).  In addition, a treatment was completed 
to Griffy Creek on August 21.  This treatment was completed due to the discovery of 
Eurasian watermilfoil within the stream feeding Griffy Lake (Figure 12).  The creek 
treatment was completed with Sonar Q at a rate of 70 ppb for the creek or a 0.2 ppb 
concentration for the whole lake (70 ppb rate figured by calculating the area furthest 
upstream treatment location to the mouth of the stream where it enters Griffy Lake, while 
the 0.2 ppb figured the volume of water starting at the furthest upstream treatment 
location to the dam of Griffy Lake).  The final FasTEST samples were collected on 
September 4 and levels were found to be at 5.1 ppb thus achieving the goal of 
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maintaining fluridone above a level of 5.0 ppb for 120 days.   Table 4 and Figure 13 help 
to illustrate the FasTEST results.   

 
Figure 12.  Griffy Lake, Griffy Creek treatment, August 21, 2007. 

 
 
 

Table 4.  Griffy Lake, 2007 fluridone levels (levels expressed in ppb).   
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Figure 13.  Griffy Lake, 2007 fluridone levels and treatment rates over time. 

 

 

8.0 AQUATIC PLANT MANAGEMENT ALTERNATIVES 

The primary goal of the vegetation management plan is the eradication of Brazilian 
elodea.  Two whole lake fluridone treatments have reduced Brazilian elodea to an 
undetectable level.  In addition to Brazilian elodea, the nuisance exotic species curlyleaf 
pondweed and Eurasian watermilfoil have also been documented in Griffy Lake.  The 
following is a review of different management alternatives for control of these three 
invasive exotic species.   
 

8.1 No Action 

Although not recommended, no management activity is an alternative approach that must 
be considered.  Over $150,000 has been spent by IDNR in an effort to eradicate Brazilian 
elodea from Griffy Lake.  If one fragment of this plant remains and is not eliminated, 
Brazilian elodea may return to pre-treatment levels within a few years.  This fact makes 
the detection and control of any remaining Brazilian elodea along with the prevention of 
reintroductions of Brazilian elodea imperative.   
 
No action is also a management activity that must also be considered for Eurasian 
watermilfoil.  IDNR has funded two whole lake fluridone treatments with no expense to 
the City of Bloomington.  These treatments have reduced Eurasian watermilfoil to an 
undetectable level.  However, this species can also be easily reintroduced and spread 
rapidly much like Brazilian elodea.  The spread of this species may be even faster due to 
the lack of competition from other submersed species in the lake due to the two years of 
treatment.  It would be a wasted opportunity if this species is reintroduced and allowed to 
spread to pre-treatment levels.  Detection, prevention, and control of Eurasian 
watermilfoil should be budgeted for in the upcoming season.   
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Curlyleaf pondweed reproduction is different from Brazilian elodea and Eurasian 
watermilfoil.  Brazilian elodea and Eurasian watermilfoil primarily reproduce through 
fragmentation while curlyleaf pondweed produces vegetative structures called turions.  
These turions can lay dormant for several years before sprouting.  This was evident in the 
spring sampling which indicated that curlyleaf pondweed was present at 23.5% of sample 
sites despite the previous year’s treatment.  The 2006 and 2007 treatments were 
completed early enough in the season to likely reduce the amount of turion production in 
those years.  However, it is likely that there are still viable turions that sprouted in the fall 
of 2007 and will produce nuisance levels of curlyleaf pondweed in the spring of 2008.  If 
nothing is done to control curlyleaf pondweed in the spring of 2008, curlyleaf pondweed 
will likely spread to pretreatment levels and replenish a turion bank that was likely 
depleted thanks to the 2006 and 2007 treatments.  In addition, the lack of competition 
from other submersed vegetation may increase the rate of the spread.  It typically takes 3-
4 years of continued treatment of curlyleaf pondweed in order to deplete a turion bank, so 
managers have been rewarded a two year head start in achieving significant reductions in 
curlyleaf pondweed.         
  

8.2 Institutional-Protection of Beneficial Vegetation and Preventing Introduction of 

Invasive Species 

Presence of beneficial vegetation can inhibit the growth of species which may be more 
prone to create nuisance conditions.  Protection of beneficial vegetation should be part of 
any vegetation management plan.  Unfortunately, due to the need to control Brazilian 
elodea with high rates of Sonar, very little native submersed vegetation remained in 
Griffy Lake at the end of the 2007 treatment.  Many of the pondweed species previously 
found in Griffy Lake will likely return next season at lower levels.  These species should 
be protected so that they can colonize areas that were once dominated by invasive 
species.    
 
Now that two seasons of treatment have been completed, it is vitally important that 
invasive species are not allowed to return to Griffy Lake.  The public boat launch area is 
the most likely area for reintroduction to occur.  It is recommended that the Parks 
Department institutes inspections on all boats entering or leaving Griffy Lake.  This 
should help prevent the return of invasive species.  In addition, there appears to be a 
source of Eurasian watermilfoil upstream of Griffy Lake.  In 2007, a small patch of 
Eurasian watermilfoil detected and treated in Griffy Creek, but it is likely that these 
plants were introduced from an upstream location.  The Parks Department should conduct 
a search of the Griffy Lake watershed and work to eradicate any areas of Eurasian 
watermilfoil which are discovered.   
 

8.3 Environmental Manipulation 
 

8.3.1 Water Level Manipulation 
Water level manipulation refers to the raising of water levels to control aquatic vegetation 
by drowning or lowering to control aquatic vegetation by exposing them to freezing, 
drying or heat.  Due to the depth that vegetation grows and the recent lack of hard winter 
freezes, this technique is not recommended for control of vegetation in Griffy Lake.  
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8.3.2 Nutrient Reduction   

Plant growth can be limited if at least one nutrient, which is critical for growth, is in short 
supply.  Nitrogen, phosphorus or carbon are usually the nutrients limiting plant growth in 
lakes.  Therefore, if at least one of these nutrients can be limited sufficiently so that plants 
do not grow to a nuisance level, this nutrient limitation can be used as a method of 
aquatic plant management.  Generally, plants in Indiana can obtain the majority of 
necessary nutrients from the soil.    However, in certain situations, nutrient reduction can 
be effective at controlling overabundant floating vegetation or microscopic algae blooms 
since they obtain nutrients from the water column.  It appears that Griffy Lake has 
relatively low nutrient levels and continued watershed improvements should preserve the 
lake for future generations.   
 
   

8.4 Mechanical Control-Harvesting, Cutting, Dredging 

Mechanical control includes cutting and/or harvesting of aquatic vegetation or dredging 
the bottom sediments to eliminate aquatic plant growth.  The main advantage to 
mechanical control is the immediate removal of the plant growth from control areas and 
the removal of organic matter and nutrients.   
 
One of the most common mechanical control techniques used on larger lakes in Indiana is 
mechanical harvesting.  Mechanical harvesting uses machines which cut plant stems and, 
in most cases, pick up the cut fragments for disposal.  This type of mechanical control has 
little selectivity.  Where a mix of Eurasian watermilfoil and native species exists, 
harvesting favors the plant species that grow back most rapidly following harvesting.  In 
most cases, Eurasian watermilfoil recovers from harvesting much more rapidly than 
native plants.  Thus, repeated harvesting hastens the replacement of native species by 
Eurasian watermilfoil and often leads to dense monocultures of Eurasian watermilfoil in 
frequently harvested areas (Figure 14).  Harvesting also stirs up bottom sediments thus 
reducing water clarity, kills fish and many invertebrates, and hastens the spread of 
Eurasian watermilfoil via fragmentation. 
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Figure 14.  Picture of a harvester sitting in middle of milfoil bed. 

 
Dredging of shallow areas may reduce nuisance conditions caused by vegetation in the 
short-term, but studies and personal experience have shown that Eurasian watermilfoil is 
often the first species to colonize these disturbed areas.  Dredging is expensive, especially 
if a nearby disposal sight is not available.  Careful consideration to secondary 
environmental effects must be considered and permits from regulatory agencies are 
usually necessary before conducting dredging operations.    
 
 

8.5 Manual Control-Hand Pulling, Cutting, Raking 

Removal of small amounts of vegetation by hand, which interfere with high use areas, 
may be the only vegetation control necessary in some areas.  Of course, hand removal is 
labor intensive and must be conducted on a routine basis.  The frequency and practicality 
of continued hand removal will depend on availability of labor, regrowth or 
reintroduction potential of the vegetation, and the level of control desired (Hoyer & 
Canfield, 1997).  A 625 square foot area can be harvested without obtaining a permit 
from IDNR.   

 

 

8.6 Biological Controls 

Biological controls reduce aquatic vegetation using other organisms that consume aquatic 
plants or cause them to become diseased.   The main biological controls for nuisance 
vegetation used in Indiana are the grass carp, milfoil weevil, and a variety of insects 
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which prey upon purple loosestrife.  Any use of biological controls or stocking fish in 
public waters in Indiana requires a permit from the IDNR Division of Fish and Wildlife. 
 
  

8.6.1 Grass Carp 

The grass carp (Ctenopharyngodon idella) is an herbivorous fish imported from Asia.  
Triploid grass carp, the sterile genetic derivative of the diploid grass carp, are legal for 
use in Indiana, but are not permitted for stocking in any natural lakes in the state.  Grass 
carp tend to produce all or nothing aquatic plant control.  It is very difficult to achieve a 
stocking rate sufficient to selectively control nuisance species without eliminating all 
submersed vegetation.  They are not particularly appropriate for Eurasian watermilfoil 
control because this species is low on their feeding preference list; thus, they eat most 
native plants before consuming Eurasian watermilfoil (Smith, 2002).  However, grass 
carp can be effective at controlling Brazilian elodea.  Grass carp are difficult to remove 
from a lake once they have been stocked.  Due to the legal concerns, all or nothing 
control, the difficulty in removing grass carp once stocked, and ineffectiveness of the 
grass carp to correct many vegetation problems, grass carp are not  recommended for 
nuisance vegetation control in Griffy Lake.   
 

8.6.2 Milfoil Weevil 

The milfoil weevil, Euhrychiopsis lecontei, is a native North American insect that 
consumes Eurasian and Northern watermilfoil.  The weevil was discovered following a 
natural decline of Eurasian watermilfoil in Brownington Pond, Vermont (Creed and 
Sheldon, 1993), and has apparently caused declines in several other water bodies.  Weevil 
larvae burrow in the stem of Eurasian watermilfoil and consume the vascular tissue thus 
interrupting the flow of sugars and other materials between the upper and lower parts of 
the plant.   Holes where the larvae burrow into and out of the stem allow disease 
organisms a foothold in the plants and allow gases to escape from the stem, causing the 
plants to lose buoyancy and sink (Creed et al. 1992).   
 
Concerns about the use of the weevil as a biological control agent relate to whether 
introductions of the milfoil weevil will reliably produce reductions in Eurasian 
watermilfoil and whether the resulting reductions will be sufficient to satisfy users of the 
lake (Smith, 2002).   Following our research, no conclusive data concerning the role of 
weevils in reducing Eurasian watermilfoil populations has been made available.  In 2003, 
Scribailo and Alix conducted a weevil release on Griffy Lake and had no conclusive 
evidence supporting the use of weevils in reducing milfoil populations.  Weevils may 
reduce milfoil populations in some lakes, but predicting which lakes and how much, if 
any, control will be achieved has not been documented (Scribailo & Alix 2003). 
 

8.7 Chemical Control 

Chemical control uses chemical herbicides to reduce or eliminate aquatic plant growth.  
The main perceived disadvantage to the use of chemicals is the publics concern over 
safety.  Extensive testing is required of aquatic herbicides to ensure that the herbicides 
are low in toxicity to human and animal life and they are not overly persistent or 
bioaccumulated in fish or other organisms.  It often takes several decades of testing by 
the Environmental Protection Agency (E.P.A.) before an herbicide is approved for 
aquatic use.  After E.P.A. approval and registration, the herbicide must go through the 
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registration process in each state.  In addition, commercial aquatic applicators must 
obtain a license to apply aquatic herbicides in the state of Indiana.     
 
Most aquatic herbicides have water use restrictions that must be followed following their 
use. These restrictions must be posted prior to treatment on a public body of water.  
Aquatic herbicides typically have a 0-1 day swimming restriction, 0-30 day irrigation 
restrictions, and 0-21 day drinking water restrictions.     
 
Another potential drawback to herbicide use is the potential release of nutrients that can 
occur if large areas of vegetation are controlled.  This can be avoided by early application 
that controls vegetation before it reaches its maximum biomass.  These perceived 
disadvantages are often times out-weighed by this technique’s documented rapid 
effectiveness and selectivity.   
 
There are two different types of aquatic herbicides, systemic and contact.   Systemic 
herbicides are translocated throughout the plants and thereby kill the entire plants.  
Fluridone (trade name Sonar & Avast!), 2,4-D (trade name Navigate, Aqua-Kleen, & 
DMA4 IVM), and triclopyr (trade name Renovate) are systemic herbicides that can 
effectively control Eurasian watermilfoil.  Triclopyr, imazypry, and glyphosate are 
systemic herbicides that can control purple loosestrife.    
 
Based upon Aquatic Control’s first hand experience and personal communication with an 
array of North American aquatic plant managers, it appears that whole-lake fluridone 
applications are the most effective means of controlling Eurasian watermilfoil and 
Brazilian elodea.  Successful fluridone treatments yield a dramatic reduction in the 
abundance of Eurasian watermilfoil, often reducing it to the point that Eurasian 
watermilfoil plants are difficult to detect following treatment (Smith, 2002).  The two 
fluridone treatments completed on Griffy Lake have reinforced this statement since no 
rooted milfoil has been detected for the past two seasons.  When treating for control of 
Eurasian watermilfoil, an advantage to using fluridone over most contact herbicides is its 
selectivity.  Most strains of Eurasian watermilfoil have a lower tolerance to fluridone than 
the majority of native species, so if the proper rates are applied Eurasian water milfoil can 
be controlled with little harm to the majority of native species.  However, when treating 
for control of Brazilian elodea, higher rates of fluridone are required thus limiting the 
selectivity of this herbicide.      
 
Triclopyr is a systemic herbicide that has recently been approved for use in aquatics.  
Triclopyr typically is used for treating isolated Eurasian watermilfoil beds as opposed to 
whole lake treatments. This herbicide is very selective to Eurasian watermilfoil, and has 
no effect on Brazilian elodea or curlyleaf pondweed.   A study was conducted in 1997 
during the registration process of this herbicide.  The study found Eurasian watermilfoil 
biomass was reduced by 99% in treated areas at 4 weeks post-treatment, remained low 
one year later, and was still at acceptable levels of control at two years post-treatment.  
Non-target native plant biomass increased 500-1000% by one year post-treatment, and 
remained significantly higher in the cove plot at two years post-treatment.  Native species 
diversity doubled following herbicide treatment, and the restoration of the community 
delayed the re-establishment and dominance of Eurasian watermilfoil for three growing 
seasons (Getsinger et. al., 1997).  Triclopyr is a good alternative to fluridone when 
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Eurasian watermilfoil is not abundant throughout an entire water body.  The primary 
water-use restriction following a triclopyr treatment is irrigation.  An assay is needed to 
monitor the concentration in the water before irrigation can take place.  One of the 
drawbacks to using triclopyr has been the fact that only a liquid formulation has been 
available.  This can dramatically increase costs for treatment in deep water areas.  In 
2007, a granular formulation called Renovate OTF was approved for aquatic use in 
Indiana.  Triclopyr would be a good tool for use on isolated patches of Eurasian 
watermilfoil if or when this species returns to Griffy Lake.     
 
Applied properly, 2,4-D can also yield major reductions in the abundance of Eurasian 
watermilfoil.  Much like triclopyr, treatments must be even and dose rates accurate.  This 
formulation should be used much like Triclopyr.  Unlike Triclopyr, 2,4-D can impact the 
native species coontail.  This herbicide can be applied for less cost than triclopyr, but 
damage will likely occur to coontail.  2,4-D herbicide should be considered as an 
alternative to triclopyr applications if there are severe budget restrictions.  2,4-D is also 
available in liquid and granular formulations.   
 
Contact herbicides can also be effective for controlling submersed vegetation in the short 
term.  The three primary contact herbicides used for control of submersed vegetation are 
diquat (trade name Reward), endothal (trade name Aquathol), and copper based 
formulations (trade names Komeen, Nautique, and Clearigate). 
 
Historically, a drawback to the use of contact herbicides has been the lack of selectivity 
exhibited by these herbicides.  However, a study completed by Skogerboe and Getsinger 
in 2002 outlines how endothal can be used for control of the exotic species curlyleaf 
pondweed and Eurasian watermilfoil with little effect on the majority of native species.  
They found early season treatments with endothall effectively controlled Eurasian 
watermilfoil and curlyleaf pondweed at several application rates with no regrowth eight 
weeks after treatment.  Sago pondweed, eel grass, and Illinois pondweed biomass were 
also significantly reduced following the endothall application, but regrowth was observed 
at eight weeks post-treatment.  Coontail and elodea showed no effects from endothall at 
three of the lower application rates.  Spatterdock, pickerelweed, cattail, and smartweed 
were not injured at any of the application rates (Skogerboe & Getsinger 2002).  This type 
of treatment strategy could be applied to lakes that have large areas of both curlyleaf 
pondweed and Eurasian watermilfoil.  Endothal could also be effective the year after 
whole lake sonar treatments where curlyleaf pondweed typically returns the following 
season.  As discussed in section 8.1, under this treatment regime, several years of 
application may be required to exhaust the curlyleaf pondweed turion supply.   
 
Diquat and many of the copper formulations are effective fast acting contact herbicides.  
These formulations are typically used when control of all submersed vegetation is 
desired.  These herbicides are commonly used for control of nuisance vegetation around 
docks and near-shore high-use areas.  Diquat and the copper based herbicides are not as 
selective as many of the other herbicides and plants can often time recover in 4-8 weeks 
after treatment.  There are no water use restrictions following the use of chelated copper 
based herbicide, which makes them popular choices for lakes used for irrigation or 
drinking water.  
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9.0 PUBLIC EDUCATION & INVOLVEMENT 

The prevention of reintroduction of invasive exotic species is one of the most important 
actions that should be taken concerning aquatic plant management in Griffy Lake.  The 
primary public access to Griffy Lake is at the public boat launch area.  This area should 
contain easy to read and understand signage about the need to thoroughly clean boats and 
trailers prior to launch.  If possible, it would also be beneficial to have all boats and 
trailers visually inspected by the attendant prior to launch.  These actions should reduce 
the chances of reintroduction of invasive species into Griffy Lake.   
 
 

10.0 ACTION PLAN AND BUDGET UPDATE  

The primary goal of the vegetation management plan is the eradication of Brazilian 
elodea.  The last two seasons of treatment appear to have successfully controlled this 
plant to the point that it was not detectable for much of the 2007 season.  Even though 
Brazilian elodea was not detected during the summer that does not imply that it is 
officially eradicated.  Future plant management should focus on detection of any 
remaining Brazilian elodea.  This should include Tier II surveys in early May, early July, 
and early September of 2008.  Each survey should include a minimum of 100 rake tosses.  
The estimated cost of completing three surveys with 100 points along with plan update is 
$8,700.  The need for this aggressive surveying method should be evaluated at the end of 
each season.  If any Brazilian elodea is detected it should be immediately dealt with in 
order to prevent spread.  If detected in rake sampling, a 5-acre area surrounding the 
detection site should be treated with 150 ppb of Sonar PR.  This area should be sampled 
again 12 weeks after treatment with a minimum of 20 rake tosses along with a visual 
inspection.  If needed, the estimated cost of this type of treatment is $10,000.  It is highly 
unlikely, but if Brazilian elodea is detected during the spring sampling in multiple areas 
or in locations greater than 1-acre, then another whole lake treatment should be initiated 
immediately.  The estimated cost of another whole lake fluridone treatment is $66,000. 
Due to the importance placed on the eradication of Brazilian elodea, it is recommended 
that IDNR budget for these actions.   
 
Eurasian watermilfoil and curlyleaf pondweed are two other invasive species that have 
reached nuisance levels in Griffy Lake.  Due to their differences in reproduction it is 
unlikely that Eurasian watermilfoil will be present in 2008, but curlyleaf pondweed could 
potentially reach nuisance levels.  Tier II sampling should be adequate to detect any areas 
of Eurasian watermilfoil.  If Eurasian watermilfoil is detected it will likely be present at 
very low levels.  The areas should be quickly treated with granular Renovate OTF 
herbicide (active ingredient: triclopyr).  The estimated cost of this type of treatment is 
difficult to figure due to the likelihood that a reifestation of milfoil would be at a very 
low level.  However, the typical cost treating milfoil with Renovate OTF is roughly 
$600/acre.   
 
Early season treatment of curlyleaf pondweed should be initiated this season with low 
doses of Aquathol K herbicide (active ingredient: endothal).  If initiated, a map detailing 
curlyleaf areas should be completed in early April.  Treatment may be needed for up to 
three consecutive seasons in order to exhaust turion supplies.  Up to 20 acres of curlyleaf 
may require treatment.  The estimated cost of this treatment would be $5,000.  The cost 
of mapping curlyleaf beds would be $500.  The curlyleaf pondweed and potential 
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Eurasian watermilfoil treatments would require funding from LARE and/or the City of 
Bloomington Parks Department.        
 
The past two seasons of treatment have reduced the abundance of native vegetation.  
Chara (Chara spp.) was the only submersed species detected during the summer Tier II 
survey.  Several species of pondweed will likely return next season.  The presence of 
these species should be well documented with the intensive sampling.  If diversity has not 
significantly improved by 2009 steps may be needed in order to re-introduce native 
vegetation.   
 
Table 5 illustrates a predicted budget for plant management action on Griffy Lake for the 
next 5 years.   
 

Table 5.  Predicted budget for Griffy Lake plant management action plan. 
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12.0 APPENDIX UPDATE 

12.1 2007 Sampling Data 

 
 



Griffy Lake AVMP 2007  Update  
February, 2008  - 27 - 

 

12.2 2008 Permit Applications 
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12.3 Herbicide Labels 

12.3.1 Renovate OTF Label 

 



Griffy Lake AVMP 2007  Update  
February, 2008  - 30 - 

 

 



Griffy Lake AVMP 2007  Update  
February, 2008  - 31 - 

 

 



Griffy Lake AVMP 2007  Update  
February, 2008  - 32 - 

 

 
 

 

 

 

 

 

 



Griffy Lake AVMP 2007  Update  
February, 2008  - 33 - 

 

12.3.2 Aquathol K Label 
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